































研究成果の概要（英文）：We have studied particle swarm optimizers (PSOs) with flexible adaptation 
function to various problems and have proposed three novel PSOs. (1) The PSO governed by a 
deterministic difference equation. It has advantages in analysis of stability and control of reproducible 
dynamics. (2) The PSO with insensitive particle movement and inter-near-particle collision. It is suitable 
for multi-solution problems. (3) The PSO with switched inter-particle connection. Adjusting the 
switching frequency, we can control inter-particle pseudo-distance and can realize flexible inter-particle 
communication. We have also studied applications to power electronics and have obtained basic results 
for applications to control signals optimization in switching power converters and to maximum power 




                               （金額単位：円） 
 直接経費 間接経費 合 計 
２００９年度 1,700,000 510,000 2,210,000 
２０１０年度 900,000 270,000 1,170,000 
２０１１年度 900,000 270,000 1,170,000 
年度    
  年度    









研究期間：2009 ～2011  
課題番号：２１５００２２３ 
研究課題名（和文） 適応型粒子群最適化法の構築とスイッチ力学系のパラメータ最適化                    
研究課題名（英文） Construction of adaptive particle swarm optimizers and  
optimization of parameters in switched dynamical systems 
研究代表者 
























































































































































































































〔雑誌論文〕(計 12件), (全て査読有) 
① M. Kubota and T. Saito
② T. Ogawa and 
, A Discrete Particle 
Swarm Optimizer for Multi-Solution 
Problems, IEICE Trans. Fundamentals, 
E95-A, 1, 2012, pp. 406-409 
T. Saito,
③ R. Ito, Y. Nakayama and 
  Self-organizing 
Digital Spike Maps for Learning of 
Spike-Trains,  IEICE Trans. Fund., E94-A, 
12, 2011, pp. 2845-2852 
T. Saito
④ H. Matsushita and 
, Learning 
of Dynamic BNN toward  Storing-and- 
Stabilizing Periodic Patterns, Lecture Notes 
in Computational Science, 7063, 2011, pp. 
606-611.  
T. Saito
⑤ Y. Nakayama, R. Ito and
, Application of 
Particle Swarm Optimization to  Parameter 
Search in Dynamical Systems, NOLTA, 
IEICE, E94-N, 10, 2011, pp. 458-471 
 T. Saito
⑥ D. Kimura and 
, A Simple 
Class of Binary Neural Networks and 
Logical Synthesis, IEICE Trans. Fund., 
E94-A, 9, 2011, pp. 1586-1589 
T. Saito
⑦ K. Hisamatsu and 
, A Trade-Off 
between the Maximum Power Point and 
Stability, IEICE Trans. Fund., E94-A, 7, 
2011, pp.1513-1518 
T. Saito
⑧ K. Ono, K. Jin'no and 
, Basic Dynamics 
of Simple Delay-Coupled Bifurcating  
Neurons, IEICE Trans. Fundamentals, 
E94-A, 3, 2011, pp. 1006-1009 
T. Saito
⑨ H. Nakamura and 
, Growing 
Particle Swarm Optimizers for Multi- 
Objective Problems in Design of DC-AC 
Inverters, IEICE Trans. Fund., E94-A, 1, 
2011, pp. 430-433 
T. Saito
⑩ E. Miyagawa and 
, Switched 
Capacitor Boost Converter including  
Voltage-Mode Threshold Switching, IEICE 




, Particle Swarm 
Optimizers with Growing Tree Topology, 




 and D. Kimura, Synchronization and 
Hyperchaos in Switched  Dynamical 
Systems based on Parallel Buck Converters, 





ム, IEICE Fundamental Reviews, 5, 2, 2011, 
pp. 155-161  
 
〔学会発表〕(計 13件), (全て査読有) 
① R. Sano, T. Shindo, K. Jin'no and T. Saito
② 
, 
PSO-based Multiple Optima Search Systems 
with Switched Topology, IEEE Congress on 





 and K. Kawamura, Varying 
Dimensional Particle Swarm Optimizers for 
Design of Switching Signals, International 
Conference on Evolutionary Computation 
Theory and Applications, 2011年 10月 24
日, フランス, パリ. 
T. Saito
④ R. Sano, K. Jin'no and 
 and M. Kubota, Discrete Particle 
Swarm Optimizers for Numerical Analysis 
of Dynamical Systems, 非線形理論とその
応用国際会議, 2011 年 9 月 6 日, 神戸, 
神戸市産業振興センター. 
T. Saito
⑤ K. Kawamura and 
, Basic 
Characteristics of Deterministic PSO with 
Rotational Dynamics, 非線形理論とその
応用国際会議, 2011 年 9 月 6 日, 神戸, 
神戸市産業振興センター. 
T. Saito
the Annual Conference of  
, Design of 
Switching Circuits based on Particle Swarm 
Optimizer and Hybrid Fitness Function,  
the IEEE Industrial Electronics Society,  
2010年 11月 9日, 米国, フェニックス. 
⑥ T. Maeda and T. Saito
the Annual Conference of  
, Analysis of Stability 
and Bifurcation in a Simple Model of Power 
Converters with Solar Cell Input,  
the IEEE Industrial Electronics Society,  
2010年 11月 9日, 米国, フェニックス. 
⑦ H. Matsushita and T. Saito
⑧ R. Ito and 
, Application of 
Particle Swarm Optimizers to Finding 
Desired Parameters of Switched Dynamical 
Systems, 非線形理論とその応用国際会議, 
2010年9月7日, ポーランド, クラクフ. 
T. Saito
International Joint Conference on Neural 
Networks, 2010年 7月 22日, スペイン,  
, Dynamic Binary Neural 
Networks and Evolutionary Learning, 
バルセロナ. 
⑨ K. Hisamatsu and T. Saito
バルセロナ. 
, Delay-Induced 
Order in Pulse-Coupled Bifurcating Neurons, 
International Joint Conference on Neural 
Networks, 2010年 7月 20日, スペイン,  
⑩ C. Kurosu and T. Saito
2010年 7月 22日, スペイン, バルセロナ. 
, Growing Particle 
Swarm Optimizers with Variable Topology 
and Dynamic Parameter, IEEE International 




⑫ D. Kimura  and 
 and E. Miyagawa, Growing-tree 
particle swarm optimizer with simple tabu 
search function, 非線形理論とその応用国




, A Simple 
Switched Dynamical System based on 
Photovoltaic Systems, 非線形理論とその
応用国際会議, 2009年 10月 20日, 札幌,  
⑬ K. Ono and T. Saito
 
, Application of Particle 
Swarm Optimizers to Two-Objective 
Problems in Design of Switching Inverters, 
International Joint Conference on Neural 




斉藤 利通(SAITO TOSHIMICHI) 
法政大学・理工学部・教授 
研究者番号：30178496 
 
 
